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(57) Abstract: 



PURPOSE: A method for 
manufacturing a capacitor of 
a semiconductor device is 
provided to guarantee a 
superior characteristic of a 
dielectric layer, by forming a 
Ti02 layer by two steps of low 
temperature treatment after a 
Ta205 layer is formed. 

CONSTITUTION: After a 
storage electrode(21 ) is 
formed on a substrate, 
chemical vapor of Ta 
component and a reaction 
gas are supplied to a reaction 
furnace to deposit a Ta205 
layer(23). The Ta205 layer is 
annealed, and the first Ti layer 
is deposited. The first low 
temperature plasma treatment 
is performed regarding the 
first Ti layer to form the first 
Ti02 layer. The second Ti 
layer is deposited on the first 
Ti02 layer(24a). The second 
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low temperature treatment is performed regarding the second Ti layer to form the 
second Ti02 layer(25a), so that a dielectric layer composed of a Ta205 layer and 
a Ti02 layer is formed. A plate electrode(26) is formed on the dielectric layer. 
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(54) *j£M ^^21 BUMMB Xil£ &® 

^ Ta 2 0 5 ^3f Ti0 2 ^2| 0I^S| 3HHHAIEH21 ^Sxfl^o^ »g&01l oiCH, Ti0 2 S|2J m*t S 

§1 JH^oFOI ¥4-°! ^£jx1l^2J 4* Si^ ^^£J 3HIHAIE1 XII £ 011 &o\0\ 

J\^^0. e 011^ Ta 2 0 5 ^0|| Ti^i s , 5001301^21 g£ ^ 0 2 S ^1 CHI AH = ^XidlofQI 

Ti0 2 ^e Sg^afeCHI. 2g ^x-]£l Ta 2 0 5 ^2j 0 2 ^ TiS|3f £!gm0i Ta 2 0 5 ^^ TiO^Hf 

2j ^| a Oil Ta^ ^XHo^l £J°S eioFOI ^£U1I^2J ^gm Xio[A\3\^ £X]\?\ 9iQ . £ Ta 2 0 5 ^ 

AhQii 1 Ti^ie §s[gi ^, sooicoia^ s^oum o z ?\± se^ nop^chi msj^m o\d\mz\ m 1 

Ti^M M^^OI- xHdl^OI m 1 Ti0 2 ^M S£6H2. XII 1 Ti0 2 ^0il Xil 2 Ti t!££! ^. M 
ft^Ul xHdIM ^Alo^OI XII 2 Ti0 2 ^iM SgohH^. Ta 2 0 5 ^ v 2J 0 2 ^ Ti^HJ- ^gofb 20| ^XIISCH 
Ta 2 0 5 ^if Ti0 2 S|^2j 313 011 JaD\ ^JMo\= 3*m &XI& ^ xUCK 

5H HH A| ES , Ta205/Ti02 ^2x11^1, XiS MEf^Oh x-jdl 

£ 1a LH XI £ 1c^ g£H ^£x1l £tt£| 3HIIHAIE1 Xll£ ^SoF^I ±X\S\ 

£ 2a LHXI £ 2e^ ^ ^A| 01)011 {TtB ^£x1l £^2| 9H HH A| EH XII 5 g^gg ^S6PI ?le[ £Xf 

<££2| ^ ¥^CHI CHs^ ^s2J gg> 

11: 6^ 2= 12: Ta 2 0 5 ^ 
13: Ti fil 13a: Ti0 2 ^ 

123: Ta 2 0 5 /Ti0 2 ^2x11^ 14: aj ¥ s = 

21: 2^ 22: 

23: TaA^ 24: Xil 1 TiS> 

24a: Xil 1 Ti0 2 ^ 25: Xil 2 Ti Qt 

25a: XII 2 Ti0 2 S| 345: Ta 2 0 5 /Ti0 2 ^Sxll^ 

26: ^¥ 2^ 



6-1 



S3H^I 61^2001-0017212 



S Was &!£xll A! EH XII2 ggOII 52§ t ^ol TaA^a Ti0 2 ^2| Olga* ?5I 3H 

HHAIEH2J ^£11^2? Sj gtt Oil 2iOi, Ti0 2 Q[SI SSI 3IUd»OI ^2x1l^2J 

4- Slfc £XF2J 3HIIHAIE1 XII £ ^ ^ Oil 3© 210ID. 

i&!5)2g, ttEXII £XPF HS^§f * ±gs}£JOI£J0|| CQdf 5HHH A| EH xtXI 8*fe £3 SB eoi^n 
^AilOICI. 9HHHAI&2] S^OI ^CH^H 2iM0il£ g?S[2 ±Xh°| S^OII 125} 9HnHA|&2J §2 

sue ms*s\o\oi &q. §a g^B stss^i ?ioH sf¥ s^b 3xf*j ggsKH ss^i 

g0iA|9IH 2i2U, 01 gf£ ^ Al etflOII £iToF01 CH 0I&2J HS^ y£xJI 4sXK)llfe 3 Be 4* Site 
^SOID . §2 g^M **fi8PI ^ r^E ^S ^11 3**= $?2X1IM AIS8KH 9HHHAI&M 

nisaic aoio. 

^21 &4*&0I 25 LH XI 2701 2 Ai 7MV/cm 2 0I&2I !sg ^2Hf3l 2^ m&m 3tffe Ta 2 0 5 M 9HIIHAIEI2J 
^2x1|SJ2S AFgofH BSEXII ±X^ 2S5|£l * ^gsJEJOi &0|| Hf 84- Ta 2 0 5 ^2x11 SJOI 3>fe 

gsi^^ §2 m&m 4* sto\ ^exii ins^s* ^^011 sick o\m sh§ 

CP I ^ioHAH^ TagOsSD ^21 &^2J0| g fit A>S8H(HS> BP. TaASO ^21 &4*2*0I e B 
gSi &4>&0I 40 LHXI 602^ OH^ S TiOPF aifeGil. Ti0 2 ^ ^S ^21 &4»ZtS 3*te §3011 
£ ¥£ 2H ^£01 DH^ 3HHHAIE12J RS»W2S A«»3|0||te £j»8HI 

crjeun . ^si TaAaa b^is^ah tio 2 °i mm mgm ess ^ M£^ 3hiihaieh°j 

Ta 2 0 5 ^^ TI0 2 B|2| 0|§°t 3HHH A| EH 2J »2«|a>©S ^gofe §£U 3H HH A| EH HI 2 ^Sf £ 1a 

LH XI £ 1c* &5oK)1 ^SofS □§! «CK 

£ 1aB Sr£8rS. oh¥ 2^(11)^011 Xi&»^3|#S**ei(LPCVD)2S TaA^(12)e S^SUl, 
Ta 2 0 5 ^( 12)^011 ^EHEH(sputter)S^^ Ti^(13)M S«f&Cf. 

£ IbS ^612, SOOtOI^Si g£ ^ 0 2 ^^1^1 Oil AH Ti^(13)M e»B|»0| TiO z afr(13a)B M£ 

8H1. OIS SloKX TaA/TiO a at«Sfl|SK 123)01 

£ IcB SSSfS. Ta205/Ti0 2 »SXIW(123)6K)II 2^(14)^ S^SKX 3HDH Al EH UI^S gg&Q. 

^O|o| gen Oil AH , Tiat(13)B g^ol ^^A|34 Ti0 2 S| ( 13a)^S SIM^I US ^xH£l §9i 
Ta 2 0 5 Si(12)2J 0P^ TiS^(13)SS SJ^EIOi Ti^(13)°1 Ti2f u JfS|3il £|H, 0|S S1SK« Ta 2 0 5 ^(12)^ 
Ti0 2 9|(13a)^2J ^IIQOII S^^IHJ Ta^F ^XHo^l £101 feS ¥^ gjoj^^ Sfg&Cf. CCFEf 

/H. Ta 2 0 5 /Ti0 2 «S XII BK 123)21 ^£01 XH^EIfe ^^I^F MO. 

WtBJtM, S WSS TagOfiSfHf Ti0 8 Of2| Oiesi 5HHHAIEH2] ^SXII^og 5jg&0ll 2i01. Ti0 2 ^2| 

i§§ ;H<ym01 ^^el ^Sx1|Qf£| SfSS ^ ^£x1l ^Ih£| 9HEHAIEH HIS ^gl 

SI 3 & Oil 3 ^301 sia. 

OlEHoh ^£oM s Oil Q>e ^Exil ±X\2\ 9HnHA|EH ^le^Oil oh¥ 2^ 

e ^. Ta^g §fSfe^l£l &[§ ^I^M yg^Oil Ta 2 0 5 ^e g^Sffe B5||; £D\ Ta 2 0 5 ^ 

M Oiyi!^ »M Ti^I §^5^ B^l ; ^Ol Xj| 1 Ti s^S XII 1 XHS M£l^0h xHEIofOI XII 1 Ti0 2 
H|» ^^A|5|^ B3||; XII 1 Ti0 2 at«0|| XII 2 Ti^lg e^of^ B^f: &OI XII 2 Ti^I XII 2 XHS 

M^^OF xHEIoFOI XII 2 Ti0 2 &IM m£M3\H. OIS £J8K« TaA^/TiQa RSHI ^01 g^£l^ B^ll; SI 
^^1 Ta 2 0 5 ^/Ti0 2 « S XII At « Oil ^¥ S^M S^SFfe S&8KX 01 ¥01 XI ^ >!M ^§2S 

OloK S i€§ S¥9 E^l S58K)1 ^ Ail 61 ^SoPI^ 

£ 2a LHXI £ 2e^ S ^ V S2J ^A| Oil CHI ^£xll ^X|2J 3HIIHAIEH XII S ggM ^So^l ^XF 

21 BS£0ICf. 

£ 2ag SSofS, ^£xll ±X\m S^SPI ?l^ 01 EH Q^^F g£S P|©0| XII3S3, XII g 9 ^1^^011 
6I¥ 2^(21)1 S^&O. HF U B0E(Buffer Oxide Etchant) AFgSh Ail§ SS2S 81 ¥ 

2^(21)2) S^OII XF2 ^»B|B- XII^&O. 3^ 2^(21)21 S20I <^5f£]fe 51 ^ XI 8^1 ¥1 

8KH. 1 LHXI 5slm2| NH 3 ^?I^I01IA1 800 LH XI 950X: g£S ^ ^^(RTN: Rapid Thermal 

Nitr idation) XI £1 Z\Q\ SSOII gSfSf(22)B S«&Cf. Ta^g Sl^g^lSf ^§ J\±V± 0 2 ^r^M a Ji 
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SOII §3*St(22)&OII T a2 0 5 ^(23)e S*f& ^. Ta 2 0 5 ^(23) LHOil SXHStfe &±2HJ§ SJ M£ 

fi 300 LHXI 500T32J SSEOII/H NgO M^Of OHy^e tfAIBa. TaA^(23)^0ll CVDg 

SE*r ^fflEi(Sputter)^o^ jj| 1 Ti^(24)M e^^CI. 

£>O|0IIA1. 6F^ 2^(21)E LP-CVD£. PE-CVDg . RF-OOUI^ ^fflEHiiSg CH^ 8H42J SJgM Olgof 
01 EH^ Mdl^Bietdoped polysi I icon) , TiN, TiAIN, TaN, W, WN. WSi, Ru. Ru0 2 . Ir, Ir0 2 . Pt em 
2E£ A I- go 1-01 Zt&sj- ^ej ^(simple stacked structure). §!§g ^(cylinder 

structure). 0\m 0l£i0ll£ 0\Z\DIX\ 3X\& gg^CL 

Ta£^ SJSie^l^ TatOCeHsJsU Ta(N(CH 3 ) 2 ) ) 5 2J- ^^&l\mmm E^m 170 LHXI 190T; g?l 

£ ^X|£|H 2ib ^IsfPKvaporizerJOilAi §^A|5^ ^^!£I01. 0\&D\\ Ta£l^ S^e^lM 10 LHXI 

1000sccm£| 0 2 ^g^Oil SS^Ol LP-CVDSOIU PE-CVD20II 2J6H Ta 2 0 5 e|(23)0| g^^Cf. 

Ta 2 0 5 ^(23)M LP-CVD^o^ g<=>, y§§ LH SJ 0.1 LHXI 10 torr ^ ^XIA|5IH. ?IIO|ffl 

°J SEM 350 LHXI 450t:S ^XIAI^jCf. Ta 2 0 5 ^(23)M PE-CVOS^^ §S[g[ S^. RF 50 LHXI 

500W^ »D. 

£ 2b M S£6rE, 0 2 D\± SE = N0 2 ^r^0H MBI^OFM 01PIAI51 HI 1 Ti^(24)M MEJ2£D> X-^lorOJ HI 
1 Ti0 2 st(24a)S 

I Oil AH, Mdr^Or xHdl i§8 LH °| 0.1 LHXI 10 Torr^ ^Xlorll, AH" olEH(SUB 

HEATER ) 2J SEM 300 LHXI 5001C^ ^XIorCM. RF B^m 10 LHXI 500WS ej^rSrll, RF 2^ PJ3FAI Ai 
« olQM Ddf^E(GROUNO)^ ofH A^ 61l£(Shower head)! 2^(E lectrode) £^ Bfffl . 0I£H^ ^EH 
°j ^g^CHI 20 mXI 1000sccm£| 0 2 J\± SEtr N2O S^6r01 lOsec LHXI 1min §PJ ^MolO. 

£ 2cM &£SrS. XII 1 TiO 2 ^(24a)&0H XII 1 Ti^(24) m% S§S^ XII 2 Ti^(25m 

E 2dM S5o[3, HI 1 Ti SJ(24)M HI 1 Ti0 2 ^l(24a) ^ ^ D|Eb MBJ^OF XH £| S§3[ ggJ^ 

HI 2 Ti^(25)g M^f^OF xHdlo^ HI 2 Ti0 2 S|(25a)M 1^6 r I2. 0|S PJorOI 0I§ ^£°J Ta 2 0s/Ti0 2 

^2^1^(345)01 g £ £ □ . 

^:>I0{|A1, HI 1 Ti0 2 e|(24a) §J HI 2 Ti0 2 ^(25a)g PJ-AIH( ln-si tu)SS £^ 4> £*Cf. 

£ 2eM Ta 2 0 5 /Ti0 2 ^2^1^(345)^011 ^¥ 2^(26)M ^^6r01 ^ ^S2J 3HHHA|E^ 

^OICHI/d . ^¥ 3^(26)^ LP-CVOS. PE-CVDS . RF-OrDLII^ ^EHEiljge 0\± 6m°l ^gf 0|g6F 
01 Mdl^dl^(doped polysi I icon) , TiN, TiAIN. TaN. W. WN, WSi . Ru, Ru0 2 . Ir. Ir0 2 . Pt gj» 

a^|^ s ^go, Quo)) [Ti= Ta 2 0 5 /Ti0 2 ^Sfl|e|(345)S Ta 2 0 5 ^(23)^0ll HI 1 Ti^(24)e 

SOOTCOimsi 2£0||AH 0 2 J\± £^ N0 2 9^CHI Mdf OI^IAI^ HI 1 Ti^(24)M MdfZEDf X^^.|o^ 
01 HI 1 Ti0 2 9|(24a)e §^6r2. HI 1 Ti0 2 ^(24a)^0il HI 2 Ti^(25)M ^. #21^0^ XH 

£IM ^Alo^OI HI 2 Ti0 2 S|(25a)M mgo\<X ^@Q. 0121 ^01 Ta 2 0 5 ^^01l Ti0 2 ^M ^^6^1 ?|K g 
EH H£ ^xHdl ^£1 S ^SS XiS M^^Dr xH£l ^gf ^CH£ 2B5IIS U¥CH ^A| 

orH^ Ta 2 0 5 ^SI 0 2 ^F Ti^B ^gole: 2101 ^HISICH Ta 2 0 5 ^HI Ti0 2 ^2[S| 5112011 JaD\ £JMo\= 
^Xl^ 4= ^I^OICK 

&£el ^01, S ^gg Ta 2 0 5 ^e P-OU ^CH£ 2B5II2J Xi£ MSI^Oh xHd| u 0 f S2g Ti0 2 

g^orHS, Ta 2 0 5 ^IU Ti0 2 ^^2J 7IIQ0II S^^IHj Ta^h ^XHo^XI Ta 2 0 5 /Ti0 2 ^^^l &| 

e 4= £1ch. ^xh£j s^sioii a>e eh ai eh °j ^ ¥^ eAioii sias 4= 2i 

b ot«a s^^^ sick 

1 

^le^OII 8h¥ ^, Ta^^ §fS|e^l£l e[§ ^r^S ^eSOII g^ofOl Ta 2 0 5 ^e e^orfe 

Er^ll; 

gi\ Ta 2 o 5 ^e ony^a ^. hi 1 ti^m e^s^ e^ii; 

^>^| HI 1 J\^m HI 1 Xlg MdF^SOr XiSISKM HI 1 Ti0 2 ^M S^A|3I^ B^l: 
^^l HI 1 Ti0 2 ^^0ll HI 2 Ti^e e^SFfe Eh^l : 

feOI HI 2 TiQ|§ HI 2 XiS ^£1^01- XHdloFOI HI 2 Ti0 2 S|g &£M3\H. OIS 9J8r« T a2 0 5 ^/Ti0 2 » 
SfllSiOl ^^£1^ B^l; ^ 
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TazOs^/TiOz ^SXI|S|^0il 8&8>fe B3lg S86KH 0l¥OiX|i= ^S2S 

4^21 3HHHAI& EI2 8g. 

8^8 2 

HI 1 8 Oil 910\M. 

4tl\ TazOs^S TaCOCaHsJsU Ta(N(CH 3 ) 2 )) 5 2* 1*S S^«:>l»8« g^M 170 LH XI 190TC & 
X|£|IQ ZMS^IOII/H e^AI^ £i£E|£r £>OI Ta£^ §^§312* Stg 10 UiXI 

1000sccm2J 0 2 ygSOII LP-CVDgOlU PE-CVOgOil 2|6H g^Sfe 3g ^§25 ^ 

E» £X>2| A| EH fll£ 

8^8 3 

XII 1 8011 &CHAi. 

&3| CHy^ §§S 6PI Ta 2 0 5 ^ LH Oil glHS^ &±SH*e 3! i^il *l*»3| ^ oH 300 LHXI 500 r 
£1 ^ £0il AH N 2 0 Mdl^O^M 88*01 ^Aloffe SM ^S2S ^Exll ±Xh2J BWMMEi »l S ^g. 

8^8 4 

XII 1 SOII £101 /H. 

831 »| 1 SJ XII 2 Ti^S CVDgOlU ^EHEHgo^ §^6^ ^S25 8*fe ttSEHI ±X*2J 3HEHAI 

EH Hi 5 gjg. 

S?8 5 

XII 1 8 Oil 2AOHA1, 

831 2= 3* 831 8¥ LP-CVDg , PE-CVDg, RF-Df3UI&! ^fflHilSS CH!= 3K42J 8S 

S OlgofOl £5§ #£l^aie, T i N » TiAIN. TaN. W. WN, WSi . Ru. Ru0 2 . Ir. Ir0 2 . Pt2f 2£g 
MUM AfgS^ 888>fe ^§2S 8>fe tt£E»l ±X*2J 9HHH Al a XJI^ gjg. 

8^8 6 

XII 1 8011 2lO\M. 

831 331 1 SI XII 2 XH£ XHEI^ LHSI 0.1 LH XI 10 TorrM £>XloHQ, AH ^ SI EH 

2| ££M 300 LHXI 500TC^ ^XlofOI. RF 10 LHXI 500W^ 21D\Z\H. 20 U1XI 1000sccm£J 0 2 3^ 

U N 2 0 3^M gtSSOII g^SfOI 10sec LHXI 1m in m& ^A|6^ Si 6^ e*£E«l £X>2| 3H 
HHAIEH flIS 8S. 

8^8 7 

HI 1 8011 910\M, 

831 XHI 1 Ti0 2 ^2f M 2 TKfeSJS °l-Al^g§o^ 8£oH= ^S^^ Site e*£EXII 3HHHAI 

EH XHI£ ^g. 
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